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Objective: Female congenital genital tract anomalies may appear with quite confusing and
deceptive complications. This study aims to evaluate the difficulties in diagnosis and
treatment of female congenital genital tract anomalies that frequently present with
complications.
Summary: During a 10-year period, we evaluated 20 female patients with congenital genital
tract anomalies aged between 3 days and 16 years. All patients were retrospectively
analyzed in terms of the results of diagnostic studies, surgical intervention, and treatment.
Methods: Ultrasonography and magnetic resonance imaging revealed hydromucocolpos or
hematocolpometra, imperforate hymen, distal vaginal atresia, didelphys uterus, an
obstructed right hemivagina, uterovaginal atresia, a unicornuate uterus with a noncom-
municating rudimentary horn, a vesicovaginal fistula, a utero-rectal fistula, intraabdominal
collection, and a vaginal calculus.
Results: Two patients had Mayer-Rokitansky-Ku¨ster-Hauser syndrome and 6 patients had
obstructed hemivagina and ipsilateral renal anomaly syndrome. Definitive surgical
interventions were hymenotomy, vaginal pull-through, vaginovaginostomy, and vesico-
vaginal fistula repair using a transvesical approach. In conclusion, female congenital genital
tract anomalies may appear with a wide range of complications.
Conclusions: There is a potential to do significant harm, if the patient’s anatomic problems
are not understood using detailed imaging. Revealing the anatomy completely and defining
the complications that have already developed are critical to tailor the optimal treatment
strategies and surgical approaches.
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Female congenital genital tract anomalies maypresent with different clinical appearances and
deceptive complications. The most common condi-
tion seen in congenital malformations of the genital
tract is imperforate hymen (IH) with an incidence of
1 in 1000 to 16,000 live births.1 Mu¨llerian duct
anomalies (MDAs), which are rarely seen, result
from the interruption of normal development of the
female genital tract, which involves a series of
complex processes characterized by the differentia-
tion, migration, fusion, and subsequent canalization
of the Mu¨llerian system.2,3 Mu¨llerian duct anoma-
lies usually present with obstructive symptoms. The
mass and compression symptoms due to mucocol-
pos are distinct in the neonatal and infantile periods,
whereas hematometra and hematocolpos are prom-
inent after menarche during the adolescent period.1–
3 Mu¨llerian duct anomalies such as uterus didel-
phys, unicornuate uterus, rudimentary horn, distal
vaginal atresia, transverse vaginal septum, and
ipsilateral distal vaginal atresia are rare, and the
exact incidence in the general population or infertile
population still remains unclear.2 Urinary system
anomalies are most frequently defined as anomalies
that accompany genital tract anomalies.4–7 Due to
inappropriate physical examinations and laboratory
evaluations in patients with recurrent abdominal
pain and urinary tract infections, many types of
complications may occur in these patients.
Genital tract anomalies and accompanying com-
plications have been introduced in individual case
reports in the literature. In the present study, we
aimed to evaluate the difficulties in diagnosis and
treatment of female congenital genital tract anoma-
lies, which frequently present with complications in
children to increase attention to this subject.
Materials and Methods
The study included 20 children with the diagnosis of
congenital genital tract anomalies in our institution
between January 2006 and April 2016. Patients with
intersex anomalies and persistent cloacal anomalies
were excluded from the study. The records of the
patients were reviewed for age, complaints, diag-
nostic studies, associated malformations, surgical
techniques used, and treatment results retrospec-
tively. Ultrasonography (USG) was performed to
evaluate the internal genital organs and the pelvic
region and to exclude associated urological malfor-
mations. In more complex cases, magnetic reso-
nance imaging (MRI), a dimercaptosuccinic acid
(DMSA) scan, voiding cystourethrography (VCUG),
intravenous pyelography, and colon radiography
were performed. All definitive surgeries were
performed by 2 surgeons who had scientific
knowledge, skills, and experience at the same levels.
All patients were followed after hospital discharge
with a mean follow-up of 2 years, and no eligible
patients were excluded during the study.
Results
Twenty patients with a median age of 12.3 years
(range: 3 days to 16 years) were included in the
study. The presenting complaints were abdominal
pain (n ¼ 15), acute urinary retention or AUR (n ¼
11), abdominal distention (n ¼ 4), antenatally
detected cystic abdominal mass (n ¼ 2). Physical
examination revealed an abdominal mass (n ¼ 17),
vaginal dimple (n¼ 2), lower abdominal tenderness
(n ¼ 1), and bulging of hymenal membrane (n ¼ 5)
(Tables 1 and 2). Two patients, one of whom was a
newborn baby, had impaired renal functions. All
patients underwent USG evaluation. Abdominal
MRI was performed in 16 patients. Additional
imaging modalities were DMSA (n ¼ 4), VCUG (n
¼ 5), and barium enema (n ¼ 1). Abdominal USG
revealed a distended uterus and a vagina filled with
hematocolpometra (n ¼ 12), mucocolpos (n ¼ 2),
hydrocolpos (n ¼ 3), uterus didelphys (n ¼ 5),
absences of uterovaginal structure (n¼ 2), torsion of
the left ovary (n ¼ 1), and bladder stone (n ¼ 1).
Unilateral renal agenesis (n¼ 7), hydroureteroneph-
rosis or HUN (n¼ 3), and pelvic abscess (n¼ 1) has
been identified as additional urinary system anom-
alies. Laryngeal web (n¼ 1), esophageal atresia with
a tracheoesophageal fistula (n¼ 1), polydactyly (n¼
1), corpus callosum agenesis (n ¼ 1), and partial
sacral agenesis (n¼ 1) were detected as other system
anomalies (Tables 1 and 2). MRI was not needed
because the diagnosis of the imperforate hymen was
confirmed based on clinical and USG findings in 4
patients. Magnetic resonance imaging showed a
normal uterus with distal vaginal atresia (n ¼ 5),
normal uterovaginal structure with HI (n ¼ 3),
absence of uterus and vagen (n ¼ 2), uterus
didelphys and dublicated vagen with right distal
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vaginal atresia and renal agenesis (n ¼ 4), a
unicornuate uterus without horn, distal vaginal
atresia, and right renal agenesis (n ¼ 1), a uni-
cornuate uterus with noncommunicating horn and
renal agenesis (n ¼ 1) (Figs. 1, 2, and 3). The last 6
patients were diagnosed with obstructed hemi-
vagina and ipsilateral renal anomaly (OHVIRA)
syndrome. MRI represented the vaginal calculus,
which was defined as bladder stone by USG. Two
patients were diagnosed with Mayer-Rokitansky-
Ku¨ster-Hauser (MRKH) syndrome due to uterine
and vaginal agenesis, which were demonstrated
absence of uterus and vagen with MRI (Table 2). A
percutaneous drainage catheter was inserted in 8
patients with hydrocolpos, hematocolpometra, or
pelvic abscess. Radiography via a percutaneous
drainage catheter demonstrated the utero-rectal
fistula in a patient with the unicornuate uterus with
noncommunicating horn (Fig. 3). Definitive inter-
ventions were performed between 3 days and 2
years (median: 1 month) after first admission.
Hymenotomy was performed in 7 patients with
HI. In one of them who developed vaginal calculus,
an urethrovaginal fistula was detected during
cystoscopy. Urethrovaginal fistula was repaired by
vaginal route after hymenotomy. The calculus was
fragmented and removed by vaginoscopy at the
same session. Vaginal pull-through was performed
as a perineal and abdominoperineal approach in 4
and 2 patients, respectively. The diagnoses of these
Fig. 2 A 14-year-old female patient presented with a
unicornuate uterus without horn (CIId). (a) Sagittal T2-weighted
MRI illustrated the classic banana-shape caused by the distended
unicornuate uterus (bold arrow), compatible with hematocolpos
(thin arrow). (b, c, d) Coronal and axial T2- weighted MRI
demonstrated a unicornuate uterus (bold arrows) and
hydrosalpinx (dashed arrows). MRI, magnetic resonance imaging.
Fig. 1 OHVIRA syndrome. A 14-year-old female patient
presented with the triad of didelphys uterus (CIII), an obstructed
right hemivagina, and ipsilateral renal agenesis. (a, b) Coronal
and axial T2-weighted MRI demonstrated complete duplication
of the uterine horns (arrows). (c, d) Sagittal T2-weighted MRI
showed a distended right uterus (white arrows) with a transverse
vaginal septum causing unilateral hematocolpos (dashed arrows).
(e) Clinical examination demonstrated duplication of the vagina,
forming a distended obstructed hemivagina (black arrow) and
non-obstructed hemivagina (dashed arrow). (f) Surgical opening
of the vaginovaginostomy. MRI, magnetic resonance imaging.
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patients were ‘‘unicornuate uterus without horn
with distal vaginal atresia’’ and ‘‘distal vaginal
atresia with normal uterine structure’’ in 1 and 5
patients, respectively. Cystoscopy revealed 2 vesi-
covaginal fistula (VVF) in 1 patient with distal
vaginal atresia. Transvesical fistula repair and
vaginal pull-through were done at 3 months of age
of patients with VVF (Fig. 4). Vaginovaginostomy
with vaginal septum excision was performed by
transvaginal approach in 4 patients with uterus
Fig. 3 A 16-year-old female patient presented with a
unicornuate uterus and rudimentary horn (CIIb). (a, b, c) Sagittal
T2-weighted MRI illustrated an intensive abscess collection (bold
arrows) and a uterus normally communicating with a non-
obstructed hemivagina (thin arrows). (d) Axial T2-weighted MRI
illustrated 2 separate uterine horns (bold arrows) and
hydrosalpinx (dashed arrows). (e, f) Radiography performed with
a percutaneous drainage catheter demonstrated the opaque
substance passing into the rectum (black arrow). MRI, magnetic
resonance imaging.
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didelphys and right distal vaginal atresia (Fig. 1)
(Tables 2). The patient with the diagnosis of
unicornuate uterus with noncommunicating horn
had pelvic abscess. Percutaneous drainage was
ineffective. For this reason the patient underwent
laparotomy.
Laparotomy demonstrated intestinal adhesion
and abscess collection and utero-rectal fistula
between noncommunicating horn and rectum (Fig.
3). The abscess was evacuated; adhesiolysis and
colostomy were performed. One month later, the
noncommunicating rudimentary horn was excised
laparoscopically. Colon radiography was normal 1
month later. Then colostomy was closed. The
symptoms of HUN regressed following definitive
surgery in the patients with hydronephrosis devel-
oped secondary to the mass compression. Two
patients who underwent hymenotomy required 2
sessions of vaginal dilatation under general anes-
thesia. The mean follow-up duration was 5 years
(range: 2 to 7 years). Three adolescent patients have
normal menstrual cycles.
This study was conducted at Baskent University,
medical faculty, after the approval of the Ethics
Committee (Project no: KA15/318) and was con-
ducted in conformance with the principles of the
Declaration of Helsinki. A written informed consent
was obtained from each parent. Statistical analysis
was performed using the Statistical Package for the
Social Sciences (SPSS, Inc., Chicago, Illinois), version
17.0. Data were analyzed using descriptive statisti-
cal methods.
Discussion
The paramesonephric ducts protrude from the
dorsal wall of the urogenital sinus as the Mu¨llerian
canal, from which the vaginal plate arises at the end
of nine weeks of gestation.8–10 The hymen forms at
the junction of the vaginal plate and urogenital
sinus. It is imperforate during early fetal develop-
ment. It ruptures prenatally, leaving a residual
hymen of variable configuration.1 Failure of this
development results with congenital genital tract
anomalies. Some authors have suggested that fusion
anomalies may cause uterus didelphys and congen-
ital VVF, which appears after duplication or early
bifurcation of the ureteric bud.4,6,11 Genital tract
anomalies may present with several types and
different complications in females. These anomalies
may lead to incorrect diagnosis and unnecessary
and inaccurate operative procedures without de-
tailed imaging and understanding of the anatomy.
Revealing the anatomy completely is essential in
defining the complications, which have already
occurred as well as in tailoring the treatment and
surgeries, which are needed. Most of the previous
studies included adult patients and most of these
patients were diagnosed during an infertility exam-
ination.1–3 However, there are only a few reports
about matter in childhood and most of them are case
reports.1,5,7,12
A reliable classification system seems to be
extremely useful for their management, and effec-
tive categorization allows correct diagnosis and
more appropriate treatment as well as a better
understanding of the underlying pathophysiolo-
gy.2,3,12–14 Patients with congenital genital tract
anomalies may present with an intraabdominal
mass and compression symptoms due to mucocol-
pos during the neonatal and infantile periods.1,13
Post-menarche abdominal pain, chronic constipa-
tion, lower back pain, AUR, urinary tract infection,
and primary amenorrhea can be seen in adolescence
period.1,5,7,12 AUR secondary to mass effects of
distended uterine or vaginal cavities occur due to
compression to the urethra, urethral angulations,
and obstruction. The incidence of AUR reported
between 3% and 46%.4,15,16 Nagai et al13 reported a
newborn with acute renal failure concomitant IH.
Three patients presented with an antenatal cystic
mass, mucocolpos, and hydrocolpos during the
neonatal and infantile periods whereas 15 patients
presented with recurrent abdominal pain and
tenderness, and difficulty in urinating during
adolescence in the present study. Two of them with
renal function impairment were presented in cur-
rent study. Percutaneous drainage was adequate for
clinical and laboratory improvement in a newborn
with bilateral hydronephrosis and acute renal
failure. The second case was a 14-year-old girl
 
Fig. 4 (a, b) Coronal and sagittal T2-weighted MRI
demonstrated hyperintense fluid in the distended remnant vagina
(bold arrow) and bladder (thin arrow). (c, d) Contrast
vaginography was performed via a percutaneous drainage
catheter inserted to the distal vaginal atresia, and a fistulous
trajectory was visualized. (e, f) Cystoscopy revealed two VVFs
(dashed arrows). (g) A sole vulvar orifice (urethral meatus) was
located very distant from the clitoris. Absence of the vaginal
introitus was noted (dashed arrow). (h) The urorectal septum was
surgically opened to access the blind vagina and suture it to the
skin graft (dashed arrows). MRI, magnetic resonance imaging;
VVF, vesicovaginal fistula.
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diagnosed with distal vaginal atresia and chronic
renal failure on admission. This clinical condition
was considered to be the result of vesicoureteral
reflux and bladder dysfunction, which developed
secondary to mass effects of distended uterovaginal
cavity. Percutaneous drainage should be considered
as primary procedure in patients who present with
urinary tract symptoms or renal insufficiency
secondary to mass effects. After improve of clinical
condition, definitive surgical procedure of primary
anomaly should be planned.
Although imperforate hymen is a rare condition,
it is the most common obstructive anomaly of the
female genital tract.1,17 In the present study, 7
patients were diagnosed with IH. One of them
presented with renal function impairment in
neonatal period. Hymenotomy is the standard
treatment for this anomaly and can be done with
X, T, cross, or cruciate incisions or resection of the
excess tissues. However, sometimes even a small
central circular hymenectomy may resolve the
problem and provide a permanent cure in almost
all cases.12–14,16,18,19 Recurrent urinary retention
may develop due to inadequate hymenectomy;
therefore, close monitoring during the postopera-
tive period is necessary.12,14,16,18,19 In the present
study, a standard hymenotomy with cross incision
was performed in 7 patients, and recurrent urinary
retention or infection were not observed. We think
that the shape of the incision is not important.
Cases of concurrent IH and a primary vaginal
calculus have been reported in the literature, to
date.20,21 We encountered a complicated and unusu-
al 6-year-old case with tenderness and abdominal
pain from a stone that misevaluated as bladder
stone by ultrasound. However the diagnosis of the
primary vaginal calculus secondary to an urethro-
vaginal fistula was proved by interpretation of MRI
findings and cystoscopy and vaginoscopy. Surgical
procedures included hymenotomy, fragmentation
and removing of calculus, primary repair of ure-
throvaginal fistula were performed by vaginal route
with limited surgical intervention. These fistulas are
likely to repeat despite adequate repair. As a result,
recurrent infections or vaginal discharge may also
occur.
Distal vaginal atresia is also very rare entity in
children. Vaginal pull-through is most preferred
approach in treatment of distal vaginal atresia.
However, colovaginoplasty may occur in selected
patients with long atretic segment.10 The sigmoid
segment is providing an excellent tissue for vaginal
replacement. Ileal loop is an alternative intestinal
choice. Several chronic complications including
introital stenosis, mucosal prolapse, partial small
bowel obstruction, perineal wound hematoma, or
vaginal prolapse may develop secondary to vaginal
reconstruction by intestinal segments. However
vaginal pull-through reduces complication rates as
a result of limited dissection selected patients.
Vaginal pull-through was adequate and performed
perineal or abdominoperineal approach in all of our
patients. We did not need colovaginaplasty in any
patients.
VVF, which is a result of intrauterine develop-
mental anomaly, may be accompanying distal
vaginal atresia and other genital and urinary
anomalies.4,11 Continuous urinary incontinence
and cyclic hematuria were reported in childhood
and early adulthood, respectively in previous study
about distal vaginal atresia with VVF. US, video
urodynamics, and MRI were inadequate for the
diagnosis of VVF while they demonstrated the distal
vaginal atresia.4,5,11,22 Repair of congenital VVF with
distal vaginal atresia has usually been reported by
the abdominal approach, vaginally or the transves-
ical route.4,11,22 The vaginal atresia should be
corrected with fistula repair in the same operation.
It is an uneasy operation with risk of complications.
Rectoneovaginal fistula was reported.4 The author
has associated this complication with no thick
urorectal septum plane.4 In the present patient,
fistula repair with transvesical approach and vagi-
nal pull-through procedures were performed at 3
months of age in the present patient. Our patient has
reported the smallest in the literature. She had
undergone 3 vaginal dilatation sessions, and at 3
years of follow-up, she did not develop any
complications. In the present patient, surgical
correction could also be done via abdominal
approach. However, we think that the transvesical
approach requires more limited dissection without
pelvic dissection. Also the possibility of complica-
tions is less.
OHVIRA syndrome, formerly known as Herlyn-
Werner-Wunderlich (HWW) syndrome, is a rare
entity characterized by the triad of uterus didelphys,
obstructive hemivagina, and ipsilateral renal agen-
esis.5–7,10,11,22–25 There have been also few reports of
varied uterine anatomy, such as a septate uteri, a
unicornuate uterus with noncommunicating horn,
or a unicornuate uterus without horn.5–7 The
standard surgery is defined as septectomy, or
marsupialization of the blind hemivagina.7,23,24 In
the present study, there were a total of 6 patients
with OHVIRA syndrome, 4 of whom were the
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classical type. The patients presented with abdom-
inal pain, difficulty of micturition, and a pelvic
mass. Four patients with classical OHVIRA syn-
drome underwent vaginovaginostomy and were
uneventfully followed. The other 2 patients with
non-classic type of OHVIRA syndrome underwent
surgical interventions included vaginal pull-
through and rudimentary noncommunicating horn
excision appropriate to anatomic and clinical con-
dition. MRKH syndrome is characterized by con-
genital aplasia of the uterus and two-thirds of the
vagina.26 This syndrome is caused by the interrup-
tion of the Mu¨llerian duct during embryonic
development. It may either be isolated (type I
MRKH) or may occur in conjunction with renal,
cardiac, or skeletal system anomalies or hearing
defects (type II MRKH).26 In the present study, 2
patients were diagnosed with MRKH syndrome and
scheduled for colovaginoplasty. We attempted to
classify different anomalies according to clinical,
radiologic findings. Definitive surgery was planned
based on the results of detailed physical examina-
tion and radiologic imaging scans include USG and
MRI, and laparoscopy, vaginoscopy, or cystoscopy.
However, our study is limited by the retrospective
nature of the analysis and heterogeneity of the
patients. Although there is no prospective clinical
study about effects of surgical age on patients’
psychology and sexual functions, we believe that
MDAs must be corrected at a pediatric age to obtain
better aesthetic and functional results. We are
convinced that early correction in childhood can
prevent various psychologic reflections on self-
esteem and sexuality in adolescence or adulthood.
In the future we are planning a study with
psychologists and gynecologists about these pa-
tients’ evaluations. In conclusion, our results sug-
gest that accurate early diagnosis is critical, as the
treatment for these anomalies is based on the type of
the abnormality. Revealing the anatomy completely
is the essential and critical stage to perform
appropriate surgical procedures and to avoid
unnecessary operation and to prevent complica-
tions.
Furthermore, in conclusion, the patients with
uterovaginal anomalies can administer with differ-
ent clinical presentations at different ages. In each
patient, detailed examination and imaging studies
should be performed before planning the surgical
intervention. Evaluation and treatment planning
should be individualized in each patient. This can
be avoided during unexpected situations during
surgery. Complications can be minimized.
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